Intense reversal of bone marrow angiogenesis after sequential fludarabine-induction and alemtuzumab-consolidation therapy in advanced chronic lymphocytic leukemia.
Increased bone marrow (BM) angiogenesis has been demonstrated in several hematologic malignancies. BM angiogenesis is significantly decreased in patients with chronic lymphocytic leukemia (CLL) treated with fludarabine. The anti-angiogenic potential of alemtuzumab in CLL has not yet been investigated. We, therefore, evaluated BM angiogenesis in CLL patients treated sequentially with fludarabine and low doses of alemtuzumab. BM microvessel area was sequentially evaluated in 20 patients with advanced B-cell CLL who received, after a clinical response obtained with fludarabine-induction therapy, alemtuzumab, three times weekly for 6 weeks at a dose of 10 mg. The complete response rate improved from 45% after fludarabine induction to 90% after alemtuzumab consolidation. The extent of BM angiogenesis decreased continuously after either fludarabine or alemtuzumab (p=0.0002; Kruskal-Wallis test). Thirteen out of 20 (65%) patients changed from having a monoclonal to a polyclonal pattern of IgH sequences after alemtuzumab consolidation. A separate evaluation carried out in patients who achieved molecularly undetectable disease, as defined by polymerase chain reaction negativity, and in patients who remained with minimal residual disease after therapy with alemtuzumab showed a significant reduction of BM microvessel area only in the former (p=0.0002). Finally, molecular responses and a significant reduction of BM angiogenesis were more common in patients who received the cumulative planned dose of alemtuzumab (i.e.,180 mg) than in patients who received reduced doses (p=0.007 and p=0.0001, respectively). Overall, these data demonstrate a decrease in BM vascularity that characterized CLL patients who received low doses of subcutaneous alemtuzumab consolidation therapy after a clinical response to fludarabine induction therapy. Such a finding reflects, at least in part, the molecular response and cumulative dose of alemtuzumab.